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(54) BOAT FOR HEAT TREATMENT 

(57)Abstract: 

PURPOSE: To reduce the generation of slip of matters to be 
treated by a method wherein when the matters to be treated 
are mounted on a boat, the edge parts of placement parts, 
which come into contact with these matters to be treated, 
are molded round. 

CONSTITUTION: A wafer boat 1 has a circular ceiling plate 
1 1 and a base plate 1 2, which are arranged in opposition to 
its upper and lower parts. Supports 20, 30 and 40 consisting 
of SiC, for example, are provided between these pastes 1 1 
and 12. Grooves 31 and 41 are respectively formed into the 
same pitch so as to support horizontally wafers W on their 
placement parts 32 and 42, have the same groove width, that 
is, the same upper and lower width, and moreover, the edge 
parts on at least the inner sides in the parts 32 and 42 are 
made an R and are subjected to molding work. As the very 
small R is made, a local stress in the wafers is reduced even • 
if the wafers are brought into such a state that the end parts 
of the wafers W warp backward by the weights of the wafers 
W or the like and these wafers W are supported by the edge 
parts only. Therefore, the generation of slip of the wafers is suppressed 
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* NOTICES * 

iTFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The boat for heat treatment which is used in case the processed object of abbreviation form of 
sheet is heat-treated, and is characterized by fabricating round the edge part of the installation section 
which contacts this processed object in the boat for heat treatment constituted so that this processed object 
might be carried in support of near the edge section of said processed object in the proper installation 
section when said processed object is carried. 

[Claim 2] The boat for heat treatment according to claim 1 characterized by said edge part being round 
fabricated by etching processing processing. 



[Translation done.] 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In case this invention heat-treats to the processed object of approximate circle 
plate configurations, such as for example, a semi-conductor wafer, it relates to the boat for heat treatment 
carrying said processed object. 
[0002] 

[Description of the Prior Art] For example, if it explains taking the case of the production process of the 
semi-conductor wafer (henceforth a "wafer") with which semiconductor devices, such as LSI, are formed 
in the front face, in order to form an oxide film in a wafer front face or to diffuse a dopant, the process 
which heat-treats under an elevated temperature to the target wafer is performed, and many vertical mold 
heat treating furnaces with little open air contamination are used in this heat treatment in recent years. 
[0003] This vertical mold heat treating furnace has the composition of generally having formed the coil 
into the tube furnace for heating arranged perpendicularly, spacing is set up and down in the level 
condition to the loading fixture called the boat for heat treatment, number-of-sheets (for example, 100 
sheets) loading of predetermined is carried out, the wafer which is a processed object is inserted within 
[ said ] a reaction this whole boat for heat treatment, and predetermined heat treatment is performed. 
[0004] And this kind of boat for heat treatment has conventionally the configuration shown in drawin g 8 . 
Four stanchions 104, 105, 106, and 107 which consist of quartzes are formed between circular top plates 
102 and bottom plates 103 which the boat 101 for heat treatment shown in this drawing countered up and 
down, respectively, and have been arranged, and when it sees from a flat surface, these each struts are 
arranged so that it may be exactly located at each trapezoid top-most vertices. And so that the wafer W 
which is a processed object as shown in d rawi ng 9 may be inserted in these each struts and the periphery 
section may be supported The slot 108 which has a larger flute width a little than the thickness of the 
wafer W concerned is formed by predetermined regular intervals. Wafer W is detached and attached by 
the conveyance arm 109 from between two stanchions 104 and 107 of a near side to each slot 108 of said 
four stanchions 104, 105, 106, and 107. As shown in drawing 9 , the wafer W carried is laid on the 
installation section 1 10 in a slot 108, and is supported. 

[0005] And if the wafer W of predetermined number of sheets (for example, 100 sheets) makes it such 
and is carried in the boat 101 for heat treatment, the elevator style 1 1 1 goes up and it is supplied within a 
reaction, and Wafer W will be loaded by this and heat treatment will be performed at predetermined 
temperature, for example, the temperature ambient atmosphere of 1200-degreeC. 
[0006] 

[Problem(s) to be Solved by the Invention] However, a wafer is in the diameter-ized inclination of 
macrostomia today, and, as for the size, the shift to 8 inches and 12 more inches is also considered from 6 
inches. Thus, if it heat-treats at the temperature near the melting point (1410-degreeC) of silicon as it 
described above, when the wafer diameter[ of macrostomia ]-ized, in near the part currently supported in 
the installation section 1 10 of the slot 108 of stanchions 104, 105, 106, and 107, the surface discontinuity 
called a slip will occur to Wafer W. 

[0007] This slip is a fault minute to extent which can be checked under a magnifier or a microscope, and 
if such a slip is generated to a wafer, it will lead to the fall of **********, Then, it is necessary to prevent 
generating of this slip with a certain means. 

[0008] When considering the cause which such a slip generates here and the condition of supporting in 
the installation section 1 10 of a slot 108 was investigated minutely, as shown in drawing JO in fact, it 
became clear that Wafer W bent backward and Wafer W was supported only in the edge section 1 1 2 of 
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the inside edge of the installation section 1 10 by a self- weight, heat, etcTo? the wafer W itself. In addition, 
in drawin g 10 ,113 shows the CVD coat film prepared in the front face of the installation section 110. 
[0009] It is thought that the slip which excessive local stress produced, therefore was described above is 
generated near the wafer W which will touch this edge section 112 if it does so. Since the self- weight will 
increase further if it sees from this viewpoint, and a wafer diameter[ of macrostomia ]-izes, generating of 
a slip will occur mostly increasingly. 

[0010] This invention is made in view of this point, and the configuration of the part which supports 
processed objects, such as a wafer, is improved, and let it be the purpose to decrease generating of said 
slip. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, as indicated to claim 1 
according to this invention In the boat for heat treatment constituted so that it might be used in case the 
processed object of abbreviation form of sheet is heat-treated, and this processed object might be carried 
in support of near the edge section of said processed object in the proper installation section When said 
processed object is carried, the boat for heat treatment characterized by fabricating round the edge part of 
the installation section in contact with this processed object is offered. 

[0012] By the way, since spacing of the slot in the boat for heat treatment for wafer loading used for a 
vertical mold heat treating furnace which was described above is generally very narrow spacing of 
4.7625mm or 6.35mm, in the usual mechanical means, it is very difficult to fabricate the edge part in such 
a slot round. As this invention also copes with this point and was indicated to claim 2, in the boat for heat 
treatment constituted as mentioned above, the boat for heat treatment characterized by said edge part 
being round fabricated by etching processing processing is also offered. 
[0013] 

[Function] Since according to claim 1 the edge part of said slot in contact with this processed object is 
round fabricated when said processed object is carried, local stress is stopped low conventionally. 
Therefore, generating of a slip is suppressed. 

[0014] Moreover, according to claim 2, since said edge part is round fabricated by etching processing 
processing, even if the slot is formed in the narrow pitch, the boat for heat treatment which formed such a 
radius of circle in each edge part is offered. 
[0015] 

[Example] Hereafter, when the example of this invention is explained based on an accompanying 
drawing, this example is an example applied to the boat for heat treatment used for the thermal treatment 
equipment with which for example, a semi-conductor wafer (henceforth a "wafer") is performed as a 
processed object, and it performs oxidization and diffusion process as heat treatment. 
[0016] It is constituted so that drawin g 1 may show a general view of some wafer boats 1 which are a boat 
for heat treatment concerning an example, and vertical mold thermal treatment equipments 2 with which 
this wafer boat 1 is used, the coil 4 may be formed in the interior of the vertical mold furnace 3 in this 
vertical mold thermal treatment equipment 2, and the predetermined raw gas of a gas supply line 5 may be 
supplied in this coil 4 and the coil 4 interior may be suitably exhausted by the exhaust pipe 6. 
[0017] Said wafer boat 1 has the circular top plate 1 1 and circular bottom plate 12 which countered up 
and down and have been arranged, and the stanchions 20, 30, and 40 which consist of SiC are formed 
between these top plates 1 1 and a bottom plate 12. These each struts 20, 30, and 40 are installed in the 
part which divided the periphery of said top plate 1 1 (or bottom plate 12) into about three equally. And 
the wafer W which is a processed object is constituted so that it may be carried in a wafer boat 1 from 
between said stanchions 20 and 30 by the conveyance arm 7 by being made to advance into a right angle 
towards a stanchion 40 as shown in drawin g 2 , and being contained to the slots 21,31, and 41 currently 
formed in 20, 30, and 40 of these each struts later explained to a detail. 

[0018] Said stanchions 20 and 30 are constituted by the prism of the gestalt which made the respectively 
thick tube-like object length comparatively [ half-], and on the other hand, they are arranged so that the 
cross section may be constituted by the rectangular prism and it may turn [ stanchions / 40 / other ] to a 
stanchion 40 side a little further rather than the core of Wafer W that the inner skin side of said each struts 
20 and 30 is carried. 

[0019] thus, to the stanchions 20, 30, and 40 by which the arrangement configuration was carried out 
Under predetermined spacing, the above mentioned slots 21,31, and 41 are formed in the vertical 
direction, respectively, and as shown in drawing 2 and drawing 3 , the each [ these ] slot 21 and 31 and 
inferior-surface-of-tongue side in 41 The installation sections 22, 32, and 42 will be constituted, 
respectively, and the wafer W carried will be carried in this wafer boat 1 by laying near [ that ] the edge 
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section in each [ these ^Installation sections 22, 32, and 42. 

[0020] When the detail of each [ these ] slots 21,31, and 41 is explained, next, each [ these ] slots 21,31, 
and 41 Respectively so that Wafer W may be horizontally supported in the installation sections 22, 32, 
and 42 in the same pitch (for example, 6.35mm) And it has the same flute width (for example, 2.5mm), 
i.e., vertical width of face, and further, R is attached and fabrication of the edge section in said installation 
sections 22, 32, and 42 which is the inside at least is carried out round. 

[0021] If it explains taking the case of the slot 41 of a stanchion 40, this is attached to 0.1mm R and, as 
for the edge section 43 inside the installation section 42 in this slot 41, it is round fabricated in it. R of 
forming by cutting by the old cutter and polish by the grinder which has very minute radius of curvature 
which was described above to the corner of the part in such narrow space is impossible absolutely. 
[0022] So, in this invention, as it is the following, R is attached to said edge section 43. That is, SiC is 
sintered first, a stanchion 40 is constituted, prism formation is carried out, it machines suitably by the 
cutter, a grinder, etc. to this prism further, and a slot 41 is further formed by the cutter. In this phase, as 
shown in drawing 4 , the edge section 43 inside the installation section 42 has sharpened at 90 degrees. 
[0023] Next, as opposed to the stanchion 40 whole fabricated by doing in this way, isotropic etching 
processing is performed with the etching processor which has the same principle of operation as the case 
where etching processing is carried out to a wafer. If it does so, as shown in drawing 5 , all the corners 
created with slot 41 formation will be altogether fabricated round also including the edge section 43. In 
this case, the magnitude of the radius of curvature of R given to the edge section 43 can be adjusted to 
arbitration by the time amount of etching processing for example, etc. 

[0024] Subsequently, to this stanchion 40 whole that is made such and by which R was attached to the 
corner, for example, with a CVD processor, CVD coating of SiC is performed and thickness forms in a 
front face shortly the coat 44 of SiC which is about 100 micrometers. If it does so, corresponding to the R, 
the coat 44 of SiC will be formed also to the front face of said edge section 43. In addition, as shown in 
drawin g 6 , the radius of curvature of R in the part and the edge section 43 which formed the coat 44 such 
is still larger. 

[0025] R of the same radius of curvature is completely similarly attached about the installation section 22 
of the slots 21 and 31 in other stanchions 20 and 30, and the edge section of the 32 inside. 
[0026] It is equipped with the wafer boat 1 constituted as mentioned above free [ attachment and 
detachment on the heat insulating mould 14 equipped with the flange 13 as shown in d ra wing 1 ], and this 
heat insulating mould 14 is further laid on the boat elevator 15 which it can go up and down freely. 
[0027] If the vertical mold thermal treatment equipment 2 with which this wafer boat 1 is used for the 
wafer boat 1 list concerning this example is constituted as mentioned above and that actuation is 
explained below, first, the wafer W before processing will be made to advance toward a stanchion 40 
from between the stanchions 20 and 30 in a wafer boat 1 by the conveyance arm 7, and that edge section 
will be inserted into each slots 21 and 31 of these each struts 20, 30, and 40, and 41. 
[0028] And when this conveyance arm 7 makes it descend slightly relatively to a wafer boat 1, as this 
wafer W was shown in drawing_2 , that cage hula section is laid by the installation section 42 of the slot 

41 in a stanchion 40 on each installation section 22 of each slots [ in / respectively / in a right-and-left 
both-sides edge / stanchions 20 and 30 ] 21 and 31, and 32. By such installation procedure, sequential 
loading of the wafer W which is a processed object below sequentially from the upper part of a wafer boat 
1 is carried out, number of sheets [ predetermined ], for example, after 150 sheets are carried, a boat 
elevator 15 goes up, the wafer boat 1 whole is inserted into the coil 4 currently beforehand heated, for 
example to 800-degreeC, and Wafer W is loaded. After making it such and loading Wafer W, in a coil 4, 
it is heated to predetermined processing temperature, for example, 1200-degreeC, and predetermined heat 
treatment of oxidation, diffusion process, etc. is performed to Wafer W. 

[0029] And since minute R is attached to the thing edge section in each installation sections 22, 32, and 

42 of each slots 21,31, and 41 in which Wafer W is laid according to this example For example, if the 
case of the stanchion 40 shown in drawing 10 is taken for an example, even if the edge of Wafer W bends 
backward and it comes to support this only in the edge section 43 with the self- weight of Wafer W etc., 
local stress is reduced rather than the thing of the conventional technique as stated above. So, generating 
of a slip is also suppressed. 

[0030] When this was verified by the formula (based on a mechanical-engineering handbook) of a Hertz 
and the radius of curvature of R to which the load of the wafer W of sigmaH and a perpendicular direction 
was attached to by Pn, and the die length of E and the edge section 43 was now attached [ the stress value 
in the edge section 43 ] for Young's modulus by b and the edge section 43 is set to rho, stress value 
sigmaH is sigmaH=root {(0.175xPnxE) / (bxrho)}. 
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It is come out and expressed. If it follows, for example, the radius of curvature rho of R is made into twice 
as many magnitude as this, stress value sigmaH can be mitigated 30 to 40%. Thus, if internal stress is 
mitigated 30 to 40%, it will be thought that a slip is hardly generated. 

[0031] Since it is the configuration laid in the installation sections 22, 32, and 42 of the slots 21,31, and 
41 which Wafer W formed in three stanchions 20, 30, and 40 in the above-mentioned example, even if a 
non-set is in the height of the back face based on the process tolerance of each slots 21,31, and 41 of each 
struts 20, 30, and 40, Wafer W is supported with sufficient balance by three points further again. 
Therefore, it can prevent that an excessive load joins one point compared with the case of the boat for heat 
treatment old [ by the four point support stated by the term of the conventional technique ], and internal 
stress is unevenly distributed. So, generating of a slip can decrease by leaps and bounds conjointly with 
the operation effectiveness by R attached to the edge section. 

[0032] Even when it applies to the boat for heat treatment of old four-point support, of course, it cannot 
be overemphasized that generating of a slip decreases conventionally. 

[0033] In addition, although the boat for heat treatment concerning the above-mentioned example was 
used for the vertical mold thermal treatment equipment which performs oxidation and diffusion process, it 
may be for example, not only a semi-conductor wafer [ like / even if it carries out the boat pair for heat 
treatment / said example ] whose near processed object which is used for the thermal treatment equipment 
which performs not only this but CVD processing, etching processing, etc., and which can apply this 
invention and is processed further again is also but a LCD substrate etc. 
[0034] 

[Effect of the Invention] Since according to claim 1 the local stress of the part in contact with this 
processed object is reduced when a processed object is carried, generating of a slip is suppressed. 
Therefore, improvement in the yield can be aimed at. 

[0035] Moreover, according to claim 2, even if it exists in the space where an installation part, such as 
being formed, for example at intervals of the narrow pitch, is very narrow, the boat for heat treatment by 
which such a radius of circle was formed in the edge part is offered. 



[Translation done.] 
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NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawin g 2] 
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[Drawing 10] 
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